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With rapid aging, many of the elderly suffer from poverty and high healthcare needs. In Korea, there is a
means-tested and non-contributory public assistance, the National Basic Livelihood Security System
(NBLSS). The purpose of this study is to show older population's condition of disability and poverty, to
evaluate the impact of NBLSS on health services utilization, and to examine the differential effect of the
NBLSS by disability status among the elderly. This study used the Korea Welfare Panel Study data 2005
e2014 with the ﬁnal sample of 40,365, who were 65 years and older. The participants were divided into
people with mild disability, severe disability, and without disability according to the Korean disability
registration system. The income-level was deﬁned to the low-income with NBLSS, the low-income
without NBLSS, and the middle and high income, using the relative poverty line as a proxy of the
low-income. The dependent variables were the number of outpatient visits and inpatient days, experi-
ence of home care services, total healthcare expenditure, and ﬁnancial burden of healthcare expenditure.
We performed Generalized Estimating Equations population-averaged model using the ten years of panel
data. The result showed that within the same disability status, the low-income without NBLSS group
used the least amount of inpatient care, but their ﬁnancial burden of health expenditure was the highest
among the three income groups. The regression model showed that if the elderly with severe disability
were in the low-income without NBLSS, they reduced the outpatient and inpatient days; but their
ﬁnancial burden of healthcare became intensiﬁed. This study shows that the low-income elderly with
disability but without adequate social protection are the most disadvantaged group. Policy is called for to
mitigate the difﬁculties of this vulnerable population.
© 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
With global aging, the proportion of people who are 65 years
and older is expected more than 40% in 2050 in South Korea, and
the speed of population aging is faster than other developed
countries (OECD, 2015a). At the same time, the proportion of aged
65 and over among people with disabilities has quickly increased,
from 30.3% in 2000 to 43.3% in 2014, which is over three timeservices Research, Faculty of
Tsukuba, Ibaraki, 305-8575,
Jeon), h.noguchi@waseda.jp,
@adb.org, kwons@snu.ac.kr
sukuba.ac.jp (N. Tamiya).
Ltd. This is an open access article uhigher compared to the growth rate of overall population aging
(from 7.2% in 2000 to 12.7% in 2014) (MOHW, 2015a). On the other
hand, Korea is not well prepared for the upcoming aged society,
especially in terms of serious low-income issues. It shows the
highest elderly poverty rate among OECD countries, with the
relative poverty rate (percentage with incomes less than 50% of
median household disposable income) 49.6% for the elderly, fol-
lowed by Australia (35.5%), Mexico (31.2%), United States (21.5%),
Japan (19.4%), and OECD average (12.6%) (OECD, 2015b).
The elderly with disabilities are the most vulnerable group in
both poverty and ill health. For example, among the elderly with
disabilities, 67.3%was under theminimum living cost (Roh and Paik,
2012). At the same time, when they become older, their needs for
healthcare increased (40.3% in 65e79 years old, 45.7% in 80 years or
older), rather than the needs for income security (37.8% in 65e79nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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elderlywithdisabilities are notwell protected bybothof incomeand
health systems, for the policies of the disabled and those for the
elderly are not mutually linked in many social security areas.
Because the current public policies for persons with disability is
targeting 18e64 years old, when a personwith disability become 65
years old, the eligibility for diverse social beneﬁts changes to the
regime of the elderly policy. For example, cash beneﬁts of disability
pension, which is an income support for people with severe
disability in low-income, is ended and they become a target popu-
lation of basic old-age pension; in-kind beneﬁts of Personal Assis-
tance Service is endedand theyhave topass a separate eligibility test
to receive long-term care insurance services (MOHW,2016a, 2016b).
The problem is the policies in elderly regime are rigid in population
coverage but less inclusive in depth of service coverage. Therefore,
the elderly with disabilities in the low-income level depend on
general public assistance programs, especially when they do not
have a chance to receive contributory pensions.
To mitigate poverty and improve the quality of life for the low-
income families, there are several public assistance programs in
Korea. The most representative program is the National Basic
Livelihood Security System (NBLSS), which is non-contributory
transfers for the targeted population by supporting cash and in-
kind beneﬁts. The NBLSS derived from the Livelihood Protection
Law enacted in 1961, which provided limited beneﬁts to the low-
income families who lacked working capacity. The economic
crisis in 1997 increased the demand for social safety nets, and the
National Basic Livelihood Security Act was implemented in 2000.
This Act started to emphasize the “right” to receive the support
from government (Lee and Kim, 2012). However, NBLSS is a strict
means-tested program for households who are under the desig-
nated minimum income line, and only about 3% of the whole
population can receive this beneﬁts (MOHW & Statistics Korea,
2016). The NBLSS is composed of 7 types of beneﬁts: livelihood
income assistance, Medical Aid, housing assistance, educational
assistance, childbirth assistance, funeral assistance, and self-
support assistance. The amount and types of beneﬁt depends on
family's welfare needs and ability to work. The maximum liveli-
hood income assistance beneﬁts is about $1020 (KRW 1,273,516)
per month for a family of four in 2016 (MOHW, 2016c).
As Korea has universal health coverage system by mandatory
National Health Insurance, Medical Aid is separately ﬁnanced by
the central and local government's general revenue although it is
administered by the health insurance system (Kwon, 2009). The
copayment rate for inpatient care is from zero to 10% (whereas
the copayment rate for National Health Insurance is 20%), and
from $0.8 to $1.6 for outpatient care (whereas the copayment
rate for National Health Insurance is 30e60%) (NHIS, 2016).
Therefore, if a person become a beneﬁciary of NBLSS, the person
can receive not only the income subsidy, but also the discounted
copayment in health services. At the same time, for people who
are 65 years and older, there is special discount system for
outpatient care services; the copayment is ﬁxed to $1.2 (KRW
1500) for every service until $12 (KRW 150,000); and if the total
cost is more than $12, they pay for 30% as coinsurance. This
copayment is favorable to people who need consistent manage-
ment of chronic conditions; but less advantageous to people who
need highly intensive care.
We need to consider the role of NBLSS, which has both in-kind
beneﬁts and public income transfer, as older people have complex
needs related to poverty and healthcare. Among the beneﬁciaries of
NBLSS, a considerable proportion is the elderly (29.1%) and families
with disability member (21.9%) in 2014 (MOHW & Statistics Korea,
2016). This large portion means many of the older and disability
populations depend on public assistance. Especially, the role ofpublic income transfer became more important recently with the
reduced role of private transfer (Yeo, 2013), and some of the NBLSS
beneﬁciaries desire to remain under this program rather than
getting out of poverty (Jo, 2007). Meanwhile, there are sizable
number of the elderly and people with disabilities who are not
protected by adequate safety nets.
The purpose of this study is to examine the impact of disability
and poverty on health services utilization and health expenditure
among the elderly; and to estimate the role of social security sys-
tem for the low-income families, focusing on the NBLSS. More
speciﬁcally, this paper shows the prevalence of disability and
relative poverty rate, and size of NBLSS beneﬁciaries from 2005 to
2014; and compares the health services utilization and ﬁnancial
burden of health expenditure among the elderly by the disability
status and income-level. Lastly, this study estimates the impact of
NBLSS on health services use and ﬁnancial burden of health
expenditure, and evaluates the differential impact of NBLSS by
disability status among the older population.
2. Data and methods
2.1. Data source and study measures
Our research used the Korea Welfare Panel Study (KoWePS)
from the 1st (2005) to 10th (2014) yearly data. This survey consists
of detailed information about general characteristics, economic and
employment status, social security, welfare needs, and disability. It
was performed by the Korea Institute for Health and Social Affairs
and Seoul National University (KIHASA & SNU, 2016). The KoWePS
is unidentiﬁed dataset which is publicly available on the ofﬁcial
website (KoWePS, 2016). Because this study used only the anony-
mized unlinkably secondary data, ethical review was deemed not
to be required (MOHRW, 2015; MOHW, 2016d). This survey has
over-sampled the low-income household (who are less than 60% of
median income) by allocating the 50% of the sample to the low-
income. Therefore, this data is suitable for studies targeted to
develop poverty and/or low-income policies in the national level.
By applying a designated weight, the data can represent the actual
population size of South Korea.
Across a ten-year period, the panel retention rate was 67.3%
from the 1st to 10th survey. In the 7th survey, there was an addi-
tional sampling for survey sustainability, and the follow-up rate
was 85.2% from 7th survey to 10th survey (KIHASA & SNU, 2016).
The pooled KoWePS dataset included a total of 169,927observa-
tions. Among them, our study included people with three types of
disabilities (physical, visual, and auditory), and with no disability as
a reference group. Physical, visual, and auditory disabilities are the
most prevalent (82.3%) among the 15 disability types in the Korean
National Disability Registry (Statistics Korea, 2015). Physical dis-
abilities include impairment in limb (resulting from amputation,
joint disability, limb deformities, motor disturbance, or spinal cord
injuries) or brain (caused by stroke, brain damage, or brain palsy);
visual disabilities include sight loss and visual ﬁeld defect; and
auditory disabilities include impairments in hearing and sense of
equilibrium. We excluded people with other types of disabilities
(n ¼ 3435), such as disabilities in kidneys, heart, intellectual,
developmental, and mental because the healthcare needs of those
with mental or internal conditions are too heterogeneous (Jeon
et al., 2011). We excluded people in their 64 years old and less
(n ¼ 125,871) because this study is focusing on the elderly. Ob-
servations with missing data for the dependent and independent
variables in our analytic model were also excluded (n ¼ 256). Our
ﬁnal sample was unbalanced panel, which consisted of 40,365
observations. Among the ﬁnal participants, the number of people
without disabilities was 34,650, with mild disabilities 4,703, and
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3. Deﬁnition of variables
3.1. Dependent variables
The dependent variables were the number of outpatient
physician visits, the number of inpatient days, experience of home
care services under long-term care insurance, total household
healthcare expenditure, and ﬁnancial burden due to healthcare
expenditure within the previous 12 months from the survey date.
The number of outpatient visits wasmeasured by the sum of annual
outpatient uses, excluding visits for health screening. The number
of inpatient days was measured by the sum of annual length of stay
at all kinds of hospitals. Experience of home care services was
deﬁnedwhether a familymember have received the long-term care
insurance home care beneﬁts at least one time per year. Because
long-term care insurance (LTCI) was implemented in 2008, 4th-10th
data were used for this variable. Total healthcare expenditure was
used in a form of logarithm of (out-of-pocket paymentsþ1), to
reduce the missing variable by zero spending. The ﬁnancial burden
of healthcare expenditure on household was deﬁned as “[out-of-
pocket payments/(total household consumption net of food con-
sumption)]100” (Wagstaff and van Doorslaer, 2003). The total
healthcare expenditure for each household included out-of-pocket
payments for outpatient care, inpatient care, pharmaceutical, long-
term care, assistive devices, and other related expenses. The total
household consumption included expenses for food, housing, ed-
ucation, transportation and communication, taxes, and other con-
sumables. Since the KoWePS did not survey healthcare costs in the
second survey year, when the dependent variable included
healthcare expenditure, 1st, and 3rd-10th data were used.
3.2. Independent variables
Themain independent variables were three disability status and
three income-levels. The disability status was deﬁned by the
severity index of Korean disability registration system; the index
one means the severest disability level, and index six means less
severe level. In this study, people without disability means a
respondent does not have any disability; people with mild
disability means a respondent's disability severity indexwas within
three to six; and peoplewith severe disabilitymeans a respondent's
disability severity index was one or two. Mild disability included
people who perform some daily tasks by themselves even though
they partly need personal assistance or assistive devices. Severe
disability included individuals who highly depend on personal
assistance or assistive devices (MOHW, 2015b). The reason for
separating people with disability into severe and mild was that not
only they had different health needs but also several welfare ben-
eﬁts had been determined by that severity deﬁnition.
The income level in this study was categorized into three groups
to reﬂect the role of NBLSS: “The low-income with NBLSS,” “the
low-income without NBLSS,” and “the middle and high income.”
The low-income with NBLSS includes people who are below the
relative poverty line, and receive the beneﬁts of NBLSS; the low-
income without NBLSS includes people who are below the rela-
tive poverty line, but do not receive the beneﬁts of NBLSS; the
middle and high income includes people whose household income
is greater than the relative poverty line. The relative poverty line
was deﬁned 60% of median household income based on the
equivalised household income (market income=
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
household size
p
)
each year. If a household is NBLSS beneﬁciaries, it means
the household was below the designated minimum income
level, which has an alternative meaning of absolute poverty line(MOHW, 2016c).
As covariates, socio-demographic characteristics, beneﬁts of
pension, health status, and year dummy were included. Socio-
demographic factors included sex, age (continuous), family type,
place of residence, education, and current economic activity. In
addition, we added two variables of public pension for the elderly,
whether a participant has received beneﬁts from basic old-age
pension or not; and whether a participant has received beneﬁts
from public pension or not; to adjust the effect of other public in-
come on household. To adjust additional health problems rather
than disability, chronic diseases was included; and to capture the
last year's health status, patterns of health services utilization, and
preference or capacity to expense for health services, lagged
dependent variable (the t-1 year's health service utilization or
health expenditure) was included as a covariate in each panel
regression model (Ke et al., 2011). We also included year dummy
variables to capture the annual effect, such as other policy changes
or ﬂuctuations in economic condition. The deﬁnition and handling
method of the variables are summarized in Appendix A.
4. Statistical analysis
The overall increasing or decreasing trends in the selected var-
iables, such as disability, relative poverty, and the NBLSS, were
evaluated by Cochran-Armitage trend test with Proc Freq. Two-
sided p-values were considered to see the statistical signiﬁcance
(Ishii et al., 2015; Liu, 2007). Chi-Square test and ANOVA test were
used to compare the frequencies ormeans of general characteristics
by disability status and annual healthcare utilization by income
level; or overall change in mean of age during ten years. In ANOVA
test, p values by Type III sums of squares was used, which is
preferred in testing the effects of unbalanced cases, or Welch's test
was used when homogeneity of variance was weak in GLM pro-
cedure (Brownie et al., 1990; Northern Arizona University, 2016).
Because the KoWePS is a ten years panel data, we needed to
consider heteroscedasticity and autocorrelation problems to pre-
sent consistent estimators (Gujarati, 2001). We performed panel
Generalized Estimating Equations (GEE) population-averaged
model to reduce the problems of heterogeneity and autocorrela-
tion in the longitudinal dataset. In the panel GEE, one unit increase
in independent variable means an estimated population-averaged
increase in dependent variable. We assumed the exchangeable
correlation of error terms after pooling the panel observations (Min
and Choi, 2012). For model selection, we also tested between ﬁxed-
effect model and random-effect model using the Hausman test, and
ﬁxed-effect was proven to be better to apply (Gujarati, 2001).
However, we did not choose the ﬁxed-effect model as it examines
within-subject changes over time, but does not estimate time-
invariant variables (Gardiner et al., 2009; Min and Choi, 2012).
Moreover, thereweremany sample exclusions when the sum of the
dependent variables were “0”; these exclusions might come from
systematic missing values. Persons who could not access to inpa-
tient care or home care at least one time due to ﬁnancial problems,
physical accessibility problems, or lack of information, they might
be excluded. Therefore, we judged that GEE population-averaged
method was appropriate for this study.
When the dependent variables were count data, such as the
number of outpatient visits or inpatient days, we performed GEE
population-averaged negative binomial regression model. When
the dependent variable was binary variable, such as whether the
respondents had experience of home care services, we adopted GEE
population-averaged logistic regression model. And when the
dependent variable was continuous, like logarithm of healthcare
expenditure or ﬁnancial burden of healthcare expenditure, GEE
population-averaged model with assumption of normal
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We applied interaction terms for each regression model to test
the differential impact of NBLSS by disability status. For main effect,
we hypothesized that people with mild disability would use more
outpatient care services; and people with severe disability would
use more inpatient care services (Jeon et al., 2015); and people with
any status of disability would spend higher expenditure (Wu et al.,
2013). At the same time, we suppose that people who are protected
by NBLSS would use more health services with lower burden of
health expenditure; on the opposite, people who are under low-
income without NBLSS would use less health services but experi-
ence higher burden of health expenditure (Choi et al., 2015; S. J. Kim
and Huh, 2011; Roh, 2012). In addition to the main effect, we hy-
pothesize that the NBLSS changes the effect of disability on
healthcare utilization; especially the people with severe disability,
although they have higher needs for healthcare services, when they
are interacted with the situation of low-income without NBLSS,
they would experience lower accessibility to healthcare while
suffer from higher burden of health expenditure.5. Results
5.1. Trends in rates of disability and poverty
The trends for mean of age, percentage of mild and severe
disability, relative poverty, and the beneﬁciaries of NBLSS among
the elderly from 2005 to 2014 are displayed in Table 1. Our dataset
was unbalanced panel data, included all the people who were 65
years and older in every year. Because persons who newly became
65 years old was included in every year, the average age of popu-
lationwas not changed dramatically in every year, from 72.5 (2005)
to 74.8 (2014). The increasing trend of mild disability rate was
statistically signiﬁcant, but the severe disability rate was main-
tained at less than 3%. The relative poverty rate declined; the pro-
portion of NBLSS beneﬁciaries slightly declined in the study
sample, but the downward trend was not signiﬁcant for the
weighted sample. Although Table is not shown, we tried to conﬁrm
the aging effect, by tracking the participants who were more than
65 years old in 2005, and participated fully for the KoWePS survey
during the 10 years. Within the 10 years cohort (about 54.3% of
initial member), the average age were changed from 70.4 (2005) to
79.4 (2014); the disability rate increased from 8.2% (2005) to 15.0%
(2014); the relative poverty rate gradually declined from 73.4%Table 1
Trends in rates of disability and poverty in persons 65 years and older in the Korea Welf
2005 2006 2007 2008
Sample size (N ¼ 40,365) 3397 3429 3517 3606
Age (mean) 72.5 72.8 72.9 73.1
Age (mean, weighted) 72.3 72.7 72.7 72.9
People with disability (%) 9.2 11.0 11.9 13.1
People with disability (weighted %)a 9.2 11.0 11.7 12.8
Mild disability (%) 6.7 8.4 9.4 10.6
Mild disability (weighted %)a 6.6 8.3 9.2 10.4
Severe disability (%) 2.6 2.6 2.5 2.5
Severe disability (weighted %)a 2.7 2.7 2.5 2.4
Relative poverty (%)b 73.5 67.3 68.9 66.7
Relative poverty (weighted %)a,b 56.3 55.0 57.1 55.2
National Basic Livelihood Security
System beneﬁciaries (%)
11.5 12.6 12.9 12.5
National Basic Livelihood Security
System beneﬁciaries (weighted %)a
8.7 10.1 10.5 10.0
Note: In the 7th survey, there were additional household sampling for survey sustainabilit
10th survey.
a Weighted estimation of parameter for each year.
b The relative poverty line deﬁned 60% of median household income based on the equ(2005) to 70.0% (2014); and the proportion of NBLSS beneﬁciaries
were 11.0% (2005) to 10.4% (2014). Therefore, wemight say that the
increasing trends of disabilitymight be partially affected by aging of
study participation; the decreasing trends of relative poverty may
be attenuated by the aging of participants.5.2. General characteristics of study population according to
disability status
Table 2 shows the general characteristics of study population in
2014. Among 4787 older persons, people without disability was
83.7%, mild disability 14.1%, and severe disability 2.2%. According to
the three disability status, people with severe disability was rela-
tively higher percentage in men and older, and highly depended on
the NBLSS beneﬁts. More detail, within people with severe
disability, when they under low-income with NBLSS group, the
percentage of public transfer comprised more than 70% of house-
hold income, and their equivalised household income was higher
than the low-income without NBLSS group. People with mild or
severe disability was more likely to receive basic old-age pension,
which is granted to every older people except the highest 30% in-
come level; but less likely to receive public pension, which is
usually more favorable to personwhoworked for formal sector. The
prevalence of chronic disease was higher among people with mild
or severe disability than people without disability.5.3. Health services utilization and health expenditure according to
disability and income-level
According to disability status, the utilization of inpatient care
and LTCI home care services, amount of health expenditure and
ﬁnancial burden of health expenditure were highest among people
with severe disability, except the number of outpatient visits.
Within same disability status, the low-income without NBLSS
group showed signiﬁcantly higher burden of healthcare expendi-
ture, although this group used the least amount of health services.
It is a noteworthy that the absolute amount of healthcare expen-
diture and the relative burden of healthcare expenditure showed a
different pattern by income-level. In detail, the amount of expen-
diture was the highest in the middle and high income group,
however, the ﬁnancial burden of health expenditure was the
highest among the low-income without NBSSS Table 3.are Panel Study participants, 2005e2014.
2009 2010 2011 2012 2013 2014 P values
(trend test)
3574 3492 4865 4898 4800 4787
73.4 73.8 73.8 74.1 74.5 74.8 <0.001
73.1 73.3 73.4 73.5 73.7 73.8 <0.001
14.2 14.7 15.3 16.3 16.5 16.3 <0.001
13.8 14.1 14.5 16.1 16.8 16.6 <0.001
11.5 12.1 12.7 13.8 14.0 14.1 <0.001
11.3 11.6 12.1 13.4 13.8 13.9 <0.001
2.7 2.7 2.6 2.5 2.4 2.2 0.288
2.5 2.5 2.5 2.7 3.0 2.8 0.533
64.1 65.9 63.0 64.0 65.1 64.0 <0.001
54.0 54.5 53.2 53.1 53.9 52.4 <0.001
12.0 11.3 11.1 10.7 10.7 10.3 <0.001
9.9 9.5 9.6 9.1 9.0 8.7 0.241
y. The follow-up rate was 85.2% from 7th survey to 10th survey, and 67.3% from 1st to
ivalised household income in each year in KoWePS.
Table 2
General characteristics of the study population according to disability status (in 2014).
Characteristics Total
(n ¼ 4787) %
People without
disability
(n ¼ 4,005, 83.7%) %
People with
mild disability
(n ¼ 677, 14.1%) %
People with
severe disability
(n ¼ 105, 2.2%) %
p values
Sex Men 37.7 36.6 42.0 55.2 <0.001
Women 62.3 63.5 58.1 44.8
Age (continuous) mean ± SD 74.8 ± 6.3 74.9 ± 6.3 74.4 ± 5.7 75.2 ± 6.5 <0.001
Family type Living alone 30.0 30.3 30.0 20.0 0.012
Living with spouse 46.0 45.1 49.9 52.4
Living with children, other families 24.0 24.6 20.1 27.6
Place of residence Rural, sub-urban 64.4 64.1 65.9 63.8 0.679
Metropolis 35.6 35.9 34.1 36.2
Education High school and higher 18.5 19.1 14.8 21.0 0.022
Middle school and lower 81.5 80.9 85.2 79.1
Current economic activity Yes 26.1 27.1 22.2 13.3 <0.001
Income level Yes 10.3 9.5 13.7 19.1 <0.001
Low-income with
NBLSS (n ¼ 493)
Annual household incomea (mean ± SD) 829.2 ± 270.5 818.4 ± 278.3 829.9 ± 221.3 1029.7 ± 262.5 0.003
Percentage of public transfer among
household income (mean ± SD)
70.3 ± 20.1 69.5 ± 20.6 73.0 ± 19.3 72.3 ± 13.7 0.294
Income level Yes 53.7 53.6 54.4 53.3 0.930
Low-income without
NBLSS (n ¼ 2570)
Annual household incomea (mean ± SD) 895.6 ± 284.5 892.9 ± 286.2 898.2 ± 277.0 982.9 ± 253.6 0.064
Percentage of public transfer among
household income (mean ± SD)
30.5 ± 18.1 30.0 ± 17.8 32.8 ± 19.3 33.5 ± 20.6 0.013
Income level Yes 36.0 36.9 31.9 27.6 0.008
Middle and high
income (n¼1724)
Annual household incomea(mean ± SD) 2561.8 ± 1607.6 2566.3 ± 1543.1 2513.2 ± 2042.5 2697.8 ± 1123.6 0.812
Percentage of public transfer among
household income (mean ± SD)
24.2 ± 27.4 24.2 ± 27.4 23.9 ± 26.9 23.9 ± 30.7 0.987
Basic old-age pension Received 76.6 75.8 80.1 85.7 0.005
Public pension Received 31.9 32.7 28.5 23.8 0.018
Chronic disease Have 87.8 86.5 94.5 94.3 <0.001
Disability typesb Physical disability 12.2 0.0 76.2 62.9 <0.001
Visual disability 1.9 0.0 10.6 20.0
Auditory disability 2.2 0.0 13.2 17.1
Note: NBLSS means National Basic Livelihood Security System.
a Equivalised household income (unit: 10,000 KRW, $1 ¼ KRW 1088.50, based on the rate of December 31, 2014.).
b Among persons with disability, chi-square test p ¼ 0.007.
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differential effect by disability status
In Table 4, accordance with our hypothesis, people with mild orTable 3
Health services utilization and health expenditure according to disability and income-le
Number of outpatient
visitsa (n ¼ 40,365)
Number of inpatient
daysa,b (n ¼ 40,365)
Mean (Median) p % p Mean
(Median)
People without disability
Low-income with NBLSS 38.1 (22) *** 19.0 *** 30.1 (15)
Low-income without NBLSS 31.5 (18) 16.4 23.7 (14)
Middle and high income 25.8 (15) 17.7 28.4 (15)
Total 30.3 (17) 17.2 26.2 (15)
People with mild disability
Low-income with NBLSS 38.3 (24) ** 29.3 *** 35.8 (20)
Low-income without NBLSS 39.6 (24) 22.4 34.0 (15)
Middle and high income 34.7 (20) 26.4 34.8 (16)
Total 37.9 (23) 24.6 34.6 (16)
People with severe disability
Low-income with NBLSS 38.0 (20) * 38.6 ** 57.2 (20)
Low-income without NBLSS 28.3 (12) 26.1 39.5 (21)
Middle and high income 29.8 (12) 33.1 59.1 (21)
Total 30.5 (13) 30.3 49.7 (21)
Note: p¼p values by income-level within same disability status, ***p < 0.001, **p < 0.01,
NBLSS means National Basic Livelihood Security System, LTCI means Long-term care ins
a 1st-10th data were used.
b %: The percentage of any inpatient care utilization. Mean (Median): Among those w
c 4th-10th data were used because the long-term care insurance system has been sta
d Only 10th data was shown in this Table, because of the variations in money value for
2014.
e 1th, 3rde10th data were used because the 2nd survey did not surveyed the informati
consumption net of food consumption)]100.severe disability were more likely to use health services and spent
more on healthcare than people without disability, except the
outpatient care, where people with mild disability visited more
frequently but people with severe disability visited less. In terms ofvel.
LTCI Home
carec (n ¼ 30,022)
Healthcare
expenditured
(n ¼ 4787)
Financial burden of
healthcare expendituree
(n ¼ 36,936)
p % p Mean ± SD p Mean ± SD p
*** 3.1 NS 60.2 ± 125.3 *** 9.0 ± 12.7 ***
2.5 168.2 ± 277.5 18.7 ± 16.3
2.5 326.7 ± 406.5 14.1 ± 15.9
2.5 216.5 ± 334.4 16.1 ± 16.1
NS 7.7 ** 63.0 ± 129.1 *** 10.6 ± 13.9 ***
4.6 184.0 ± 221.5 20.6 ± 16.2
6.4 364.5 ± 448.2 17.4 ± 17.8
5.6 225.0 ± 321.8 18.2 ± 16.7
y 18.5 * 142.2 ± 231.9 ** 14.9 ± 17.3 ***
23.9 213.0 ± 205.1 23.1 ± 18.5
30.9 459.3 ± 554.2 16.0 ± 16.1
25.0 267.5 ± 360.1 19.6 ± 18.0
*p < 0.05, yp < 0.1, NS ¼ not signiﬁcant.
urance, SD means standard deviation.
ho admitted hospital at least one time for inpatient care.
rted since 2008.
ten years. Unit: 10,000 KRW, $1 ¼ KRW 1088.50, based on the rate of December 31,
on of healthcare expenditure. Deﬁnition: [out-of-pocket payments/(total household
Table 4
Effect of National Basic Livelihood Security System on health services utilization and the differential effect by disability status among the older populationa.
Number of outpatient
visits
Number of inpatient
days
LTCI Home careb Healthcare expenditurec Financial burden of
healthcare expenditurec,d
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Coef. (SE) Coef. (SE) Coef. (SE) Coef. (SE) Coef. (SE) Coef. (SE) Coef. (SE) Coef. (SE) Coef. (SE) Coef. (SE)
Disability status (ref. ¼ People without disability)
Mild disability 0.144***
(0.022)
0.172***
(0.036)
0.377***
(0.00)
0.256***
(0.035)
0.688***
(0.119)
0.800***
(0.193)
0.078**
(0.026)
0.083y
(0.043)
0.614*
(0.303)
1.183*
(0.512)
Severe disability 0.081y
(0.046)
0.007
(0.078)
0.654***
(0.041)
0.871***
(0.071)
1.841***
(0.158)
1.729***
(0.269)
0.244***
(0.056)
0.208*
(0.096)
2.564***
(0.645)
0.735
(1.137)
Income-level (ref. ¼ Middle and high income group)
Low-income with NBLSS 0.107***
(0.026)
0.129***
(0.028)
0.238***
(0.025)
0.266***
(0.027)
0.018
(0.158)
0.034
(0.190)
1.557***
(0.032)
1.566***
(0.035)
6.617***
(0.368)
6.513***
(0.401)
Low-income without NBLSS 0.006
(0.015)
0.011
(0.016)
0.525***
(0.016)
0.536***
(0.017)
0.240*
(0.111)
0.216y
(0.128)
0.445***
(0.019)
0.445***
(0.020)
0.162
(0.231)
0.134
(0.247)
Interaction term
Mild disabilityLow-income
with NBLSS
0.164*
(0.067)
0.183**
(0.063)
0.083
(0.345)
0.051
(0.081)
1.481
(0.956)
Severe disabilityLow-income
with NBLSS
0.012
(0.131)
0.050
(0.118)
0.302
(0.484)
0.430**
(0.161)
3.448y
(1.901)
Mild disabilityLow-income
without NBLSS
0.012
(0.042)
0.168***
(0.043)
0.250
(0.247)
0.005
(0.051)
0.658
(0.617)
Severe disabilityLow-income
without NBLSS
0.158y
(0.092)
0.442***
(0.089)
0.315
(0.336)
0.072
(0.115)
2.293y
(1.381)
Wald chi2 5993.95* 6014.55* 11861.60* 11923.55* 1750.90* 1745.64* 9799.10* 9815.92* 4065.31* 4074.08*
Number of observations 33,329 33,329 33,329 33,329 23,691 23,691 27,001 27,001 27,001 27,001
Note: Coef. ¼ coefﬁcients, SE¼ standard error, ***p < 0.001, **p < 0.01, *p < 0.05, yp < 0.1. NBLSS means National Basic Livelihood Security System, LTCI means Long-term care
insurance.
a Sex, age, family type, place of residence, education, economic activity, basic old-age pension, public pension, chronic diseases, lagged dependent variables (the t-1 year’s
health services utilization or health expenditure), and year dummy variables were adjusted.
b 4the10th data were used because the long-term care insurance system has been started since 2008.
c 2nd data was not included because the 2nd survey did not surveyed the information of healthcare expenditure.
d Deﬁnition: [out-of-pocket payments/(total household consumption net of food consumption)]100.
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services, but different from our expectation, their length of staywas
shorter than the middle and high income group. Among the low-
income without NBLSS, they used less amount of health services,
including inpatient care and LTCI home care. The ﬁnancial burden
of health expenditure was reduced only for the low-income with
NBLSS.
In addition to the main effect, the interaction of disability and
income-level showed that older adults’ utilization of health ser-
vices in response to disability status varied by income-level, espe-
cially by the NBLSS. For example, for peoplewithmild disability, the
low-income with NBLSS results in decrease of outpatient visits but
increases the inpatient days in hospital; the low-income without
NBLSS also results in increase the length of stay in hospital.
Meanwhile, for people with severe disability, the low-income with
NBLSS results in increase the health expenditure and increase the
ﬁnancial burden of health expenditure; the low-income without
NBLSS results in reduction of outpatient visits and inpatient days
but higher ﬁnancial burden of health expenditure.6. Discussion
The purpose of this study was to show older population's con-
dition of disability and poverty, and to examine the role of safety
nets, the NBLSS, on health services utilization. Our study showed
that the prevalence of disability among the elderly has signiﬁcantly
increased while the relative poverty rate has decreased from 2005
to 2014. The elderly with disability were more likely to be in the
low-income groups. If the elderly with severe disability were in the
low-income group but livedwithout social protection by the NBLSS,
their use of healthcare services was lower and they suffered from
higher ﬁnancial burden of health expenditure.This study showed that the prevalence of disability has
increased among the elderly during the last ten years, from 9.2% in
2005 to 16.3% in 2014, and the mild disability accounted for the
majority of the increasing trend. This result implies that the new
onset of disability caused by aging mostly happened in the mild
level, and this aging-related disability is closely related with high
healthcare utilization and expenditure. On the other hand, the rate
of severe disability has maintained less than 3%, which might be
affected by the policy of Ministry of Health and Welfare, for the
severest two levels are eligible to generous welfare beneﬁts. There
was a declining trend in weighted relative poverty rate during the
ten years, but there was no signiﬁcant change in the percentage of
NBLSS beneﬁciaries, about 10% of the elderly population. The
reduction in the relative poverty rate might be affected by the
introduction of basic old-age pension system in 2008 and other
public or private transfers rather than the increase in market in-
come (Jeong et al., 2009). On the contrary, the strict standards of
NBLSS might affect the consistent rate of NBLSS beneﬁciaries
among the elderly.
People with severe disability heavily depend on the NBLSS
beneﬁts, compared with those with mild disability and without
disability. It is known that probability of income poverty is posi-
tively associated with physical function difﬁculties, but consump-
tion poverty is not, because there are public transfer or informal
support for the severely disabled elderly (World Bank, 2016). In our
study, when a severely disabled person was in the low-income
group with NBLSS beneﬁts, about 72.3% of income consisted of
public transfer; and their household incomewas higher than that of
persons without NBLSS. The higher income among the low-income
with NBLSS may be comes from the targeting errors of NBLSS
beneﬁciaries. Because the NBLSS impose strict obligation of support
by family members, the income of older adult's children is counted,
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to support their parents. This might under qualify the need of some
older adult, who could not receive the NBLSS beneﬁts even though
they were suffer from low income (Yeo et al., 2009). On the other
hand, there are possibility of some older adults who were inordi-
nately beneﬁted from the NBLSS, even they saved enough wealth
from informal sector.
As we hypothesized, having mild disability affected on higher
number of outpatient care visits; having any status of disability
affected on longer inpatient days and higher probability of expe-
rience the LTCI home care services, and higher healthcare expen-
diture. The effect of disability on health services is consistent with
previous studies that moderate-to-severe limitations in mobility
and instrumental activities of daily living (IADL) increased the
utilization of outpatient, emergency and inpatient services, and
medical expenditure among older people (Wu et al., 2013). IADL
limitation is known to be a positive factor for home care services
among the beneﬁciaries of long-term care insurance (S. Kim, Park
and Nam, 2011), and persons with severe disability are known to
stay longer in hospitals but not necessarily visit primary care
because of access barriers (Jeon et al., 2015).
In terms of income-level, both of the low-income with NBLSS
group and without NBLSS group stayed shorter in hospital,
compared to the middle and high income group, even after con-
trolling for the disability status and other health conditions. The
lower utilization of inpatient care services might derived from less
intensive or less high-technology care of the low-income groups.
For example, the Medical Aid beneﬁciaries (one of the NBLSS
beneﬁts) showed lower access to tertiary hospitals, which provide
more specialized care (Seo and Lee, 2015; Youn, 2014). At the same
time, the low-income without NBLSS group showed lower health
services utilization, including LTCI home care, and higher burden of
health expenditure (Roh, 2012), by supporting our hypothesis.
Once interaction terms were included in the regression models,
we conﬁrmed our hypothesis that for people with severe disability,
the low-income without NBLSS intensiﬁed the ﬁnancial burden of
health expenditure, while they reduced the number of outpatient
visits and inpatient days. These results reﬂect that persons with
severe disability and low-income without NBLSS are suffering from
cumulated disadvantages: poor health status, deﬁcient income
support by public transfer, and burdensome health expenditure
compared to their ability to pay. The complex difﬁculties may force
them to reduce health services utilization but still experience
ﬁnancial burden of healthcare even though their health needs are
not satisﬁed.
On the contrary to our expectation, for people with severe
disability, the low-income with NBLSS also intensiﬁed the ﬁnancial
burden of health expenditure. But the mechanism was different,
because they also increased health expenditure. Whenwe consider
the signiﬁcant main effect of the low-income with NBLSS, severe
disability might attenuate the tendency of lower expenditure and
lower ﬁnancial burden of health expenditure, because of they have
high healthcare needs.
When people with mild disability receive NBLSS beneﬁts, the
higher tendency of physician visits was lessened but the longer
hospitalization was intensiﬁed. These mean some of the elderly
with mild disability who can receive discounted copayment and
additional income support by NBLSS might stay longer in hospitals
while reduce physician visits. Previous studies pointed out the
overutilization of health services by Medical Aid beneﬁciaries (J. H.
Kim et al., 2016), especially in the case of percutaneous trans-
luminal coronary angioplasty patients and hypertension patients
(Seo and Lee, 2015; Suh et al., 2014). However, our study showed
that people with mild disability and in the low-income without
NBLSS group also increased their hospitalization days. This meansthere are other factors contributing to the hospitalization of the
people with mild disability who is under the relative poverty line.
For example, mild disability rate signiﬁcantly increased for ten
years, and the new occurrence of disability might have been more
frequent in the low-income group; and the onset of disability could
contribute to the greater use of inpatient services (Dryden et al.,
2004). Therefore, we need to be careful when we interpret the
potential overuse of public assistance beneﬁciaries.
6.1. Policy implications
Our study provides empirical evidence that the disability pop-
ulation is increasing among the elderly and poverty is still a
meaningful concern although the poverty rate has decreased
slightly. Even though public pension service and basic old-age
pension system have been implemented, the role of NBLSS is
crucial to relieve poverty, increase the access to health services, and
mitigate the burden of health expenditure among the low-income
elderly. Especially, since people with severe disability usually have
permanent functional difﬁculties, they have lower probability to
engage in contribution-based pension or stable income. Therefore,
if a low-income older person with severe disability could not get
support from public transfer, he or she may be more likely to
experience difﬁculties in access to necessary health services and
suffer from higher burden of health expenditure.
NBLSS is cash and in-kind beneﬁts for the low-income family,
rather than the targeted program for the elderly or people with
disability. Therefore, it has a limitation to increase the number of
beneﬁciaries because the budget and delivery system is strictly
controlled by government. As a result, there were many low-
income families who were not protected by social security system
although there has been a reform to extend the population
coverage since July 2015 (MOHW, 2016c).
We also need to consider the meaning of out-of-pocket pay-
ments among the low-income elderly. Our study showed that the
health expenditure was two or three times higher among the
middle and high income families, compared with those in the low-
income families even with similar disability status. The out-of-
pocket payments have different meanings across income groups;
for example, it can be caused by the use of uncovered (i.e., not in the
beneﬁt coverage of national health insurance) expensive services in
the middle and high income groups; but it can be related to the use
of essential covered services in the low-income families. Without
any subsidy for copayment, the burden of out-of-pocket payments
can result in the under-utilization of necessary services by the low-
income disabled elderly. Therefore, government needs to develop
the policies for this underprivileged group, such as reducing the cap
on out-of-pocket payments; or stream-lining the segmented or
overlapped funding or programs to older people, people with dis-
abilities, and the worse off.
6.2. Limitations of study
First of all, there is a possibility of bias on the estimated effect of
NBLSS by disability status, due to potential endogeneity problems.
The direction of the bias is not clear: If thosewho have disability are
expected to use more healthcare because they are unhealthy, this
could overestimate the impact of NBLSS. On the other hand, if
peoplewith severe disability have lower access to healthcare due to
mobility difﬁculties or social environment factors, this could un-
derestimate the effect of NBLSS. To reduce the impact of endoge-
neity and to draw unbiased causal inference, several adjustment
methods can be applied, such as instrumental variables. Although
this study did not choose the alternative method, further studies
need to put efforts for reducing the possible endogeneity problems.
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wemeasure the older population's socioeconomic status. However,
previous studies argued that ‘wealth’ is a better indicator for the
elderly (Hoffmann, 2011; Shaw et al., 2014). In spite of the potential
weakness, the elderly in lower income and ill health groups heavily
depend on current income (Um and Lee, 2015), and the NBLSS is
targeting to increase the basic income level of poor families.
Thirdly, this study could not control the speciﬁc comorbid
conditions, which is an important covariate to estimate the
healthcare use and expenditure. Previous studies showed that after
they control the comorbidity index, the overuse tendency by
Medical Aid was lessened (Seo and Lee, 2015; Suh et al., 2014; Youn,
2014). To reduce the possible omitted variable, we adjusted chronic
conditions and lagged dependent variable, which reﬂect the last
year's healthcare needs and preference for health services.
Fourthly, this study could not include the expenditure of each
items due to the limitation of survey data. The detailed analysis on
separate healthcare expenditures of each item may offer a more
nuanced understanding of the relationship between disability,
NBLSS and health expenditure for each types of services.
In addition, there were several policy changes during the ten
years. To reduce the possible biases due to other policies or eco-
nomic change, this study adopted panel data modeling and
included basic old-age pension, public pension, and year dummy
variables which absorbs any exogenous macro-shocks in regression
models. Nevertheless several social and health policy changes
might have inﬂuenced the behavior of the elderly and healthcare
providers.Deﬁnition of variables.
Variable De
Dependent variables
Number of outpatient visits (2005e2014) Sum
Number of inpatient days (2005e2014) Sum
Experience of long-term care insurance (LTCI) home care services
(2008e2014)
Wh
(on
sho
at l
Total healthcare expenditure (2005, 2007e2014) ln
The ﬁnancial burden of healthcare (2005, 2007e2014) [To
net
Key independent variables
Disability status People with mild disability A r
wit
the
ass
People with severe disability A r
one
or
People without disability (reference group) A r
Income-level The low-income with NBLSS Peo
and
The low-income without NBLSS Peo
but
The middle and high income (reference group) Peo
tha
Control variables
Sex Wo
Age (continuous) Sur
Family type Liv
and
Place of residence Urb
Education Mi
Economic activity Yes
em
no
Beneﬁciary of basic old-age pension Yes
all
Beneﬁciary of public pension Yes
for
suc7. Conclusion
This study presented disability and poverty situations among
the elderly and examined the role of the NBLSS on health services
utilization and ﬁnancial burden of healthcare expenditure accord-
ing to person's disability status in South Korea. The result implies
that the low-income disabled elderly without adequate social se-
curity are the most disadvantaged because they suffer not only
from unstable income or ill health but also from high out-of-pocket
payments for healthcare. Policy attention is called for to mitigate
the poverty and low access to health services along with high
burden of health expenditure in this venerable population.Acknowledgements
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of outpatient visits number during 1 year, excluding visits for health screening
of length of stay for inpatient care at all kinds of hospitals during 1 year
ether an older adult received the LTCI home care beneﬁts
e of the in-home services: home-visit care, home-visit nursing,
rt-term respite care, home-visit bathing, day and night care, welfare equipment)
east one time during 1 year
(Total household out-of-pocket paymentsþ1), during 1 year
tal household out-of-pocket payments/(total household consumption
of food consumption)]100 during 1 year
espondent's registered disability severity index was
hin three to six, they perform some daily tasks by
mselves even though they partly need personal
istance or assistive devices
espondent's registered disability severity index was
or two, they highly depend on personal assistance
assistive devices for their daily activities
espondent does not have any disability
ple who are below the relative poverty line,
receive the beneﬁts of NBLSS
ple who are below the relative poverty line,
do not receive the beneﬁts of NBLSS
ple whose household income is greater
n the relative poverty line
men, men
vey year e birth year
ing alone, living with spouse (the number of family is two, husband and wife),
living with children or other families (the number of family is two and more)
an (Seoul or metropolis), rural or sub-urban
ddle school and lower, high school and higher
(if a respondent is working for full-time paid job, part-time paid job, senior
ployment program, self-support program, self-employed, or employer),
(if a respondent is unemployed, economically inactive, or unpaid family worker)
(if a respondent has received the basic old-age pension, which is granted to
older people except the highest 30% income group), no
(if a respondent has received public pension, which is usually granted to
mal sector worker who already paid for insurance fee for the public pension,
h as national pension, government employees pension, military pension etc.), no
(continued )
Variable Deﬁnition
Chronic diseases Yes (when a respondent takes and/or needs ongoing prescribed medication due
to chronic conditions more than 3 months), no
Lagged dependent variable (the t-1 year's health service utilization or
health expenditure) of each regression model
Number of outpatient visits in t-1 year
Number of inpatient days in t-1 year
Experience of LTCI home care services in t-1year
Total healthcare expenditure in t-1 year
The ﬁnancial burden of healthcare in t-1
Year dummy 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012, 2013, 2014
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